Abstract: e Comandante Ferraz Antarctic Station is a base camp and working place, housing a diversity of individuals in
Introduction
Sound is the propagation of mechanical energy through material medium in the form of wave motion, irradiated three-dimensionally in all directions. While sound has a de ned frequency, noise is a vibratory physical phenomenon with unde ned characteristics of pressure and frequency, disharmoniously mixed with each other (Grandjean, 1988 apud Abrahão et al., 2009) . It is the ear that captures the sounds and noise vibrations, allowing communication and as well acting as an alarm system for the body. When the hearing system is exposed to high magnitude sounds and noises, not only is its function a ected but it also results in physical, psychological and physiological harm. Longterm exposure can lead to hearing loss and extra-hearing disorders.
e purpose of this research was to assess the impact of noise levels on the psychological comfort of the researchers of the Comandante Ferraz Antarctic Station (EACF, Portuguese acronym). e hypothesis was that the noise levels generated by maintenance and operational equipment both outdoors and indoors at EACF may cause acoustic discomfort to the users. e relevance of this study is based on the correlation between the noise level data, according to the environments, and the potential e ects on the human body. It has also contributed with data to create prevention methods in buildings based in Antarctica, such as using techniques and materials that do not demand using noisy equipment for their maintenance and the speci cation of more silent operating equipment, and also ways to control noise, with materials such as acoustic isolation (soundproo ng) of the environments that have transmitting equipment. is study also generates additional re ections that can be used outside the Antarctic environment, with application to the reality of urban spaces, for example. However, the great di erence between the comfort conditions for an urban worker and the speci c condition of the users of a Scienti c Station are highlighted, where the stress situation and the con nement may contribute to enhance the sensation of discomfort.
Materials and Methods
e data was collected in situ by trained researchers from the Planning and Projects Laboratory of the Federal University of Espírito Santo during the XXVIII Antarctic Operation in a period of 15 nonconsecutive days (due to climatic variations), from 02 to 22 December 2009. e measurement procedure followed the recommendations of the Brazilian Technical Standard NBR 10151 (ABNT, 1987a) and a methodology developed speci cally for EACF, because it is a di erent environment from the Brazilian one, where some additional parameters were set up such as compliance with factors compromising the reliability of measurements, according to Alvarez & Yoshimoto (2004) .
Initially, the identi cation of main sound sources that generate discomfort to users was undertaken and 13 and 10 points of outside and inside measurements were set up, respectively, as well as the measurement times: during daytime, with higher levels resulting from the operation of several types of equipment, and during night time, with lower sound levels. e equipment used was a digital sound level meter with calipers (Extech TM ) set at weighing A. is setting has been justi ed in several studies showing that sound levels measured in dB(A) are the closest to the perceptual characteristics of human hearing (Grandjean & Kroemer, 2005) .
For the analysis of collected data, the mean and standard deviation values of the noise levels measured at each point were calculated in order to show their degree of variability. en, the analysis of data for every environment was performed observing the variation during di erent collection days and during two periods, daytime and night time, as well as active noise sources at the time of the measurements. is was followed by acoustic mapping of EACF according to the comfort levels established by standard NBR 10152 (ABNT, 1987b) . e data of the standard and measurement were overlapping and their di erences were noted, and subsequently possible correlations with physical, physiological and psychological e ects from noise on human beings were carried out.
Results
During the period of measurement, the main noise sources identi ed in the inner environments of the Comandante Ferraz Antarctic Station (EACF) were the electric power generators, located in the Machinery Room and Garage, and the air compressors of the Aquariums and Carpentry.
In the outdoor environment, the noisiest were the vehiclestractor and boat -in operation, including all night on one of the days. e largest variations in noise levels throughout the study occurred on days when two electric power generators had been replaced, mainly at point B, in the Machinery Room, where the noise reduction was more signi cant in the days following the change of the electric power generators.
It was also found that the operational equipment, such as generators, compressors and trash incinerator led to alterations in the noise level not only in the measurement environments, but also in the adjacent ones too.
It is noteworthy that the interior of the cabins was not considered, since the settings of reduced dimensions did not allow using the methodological determinants required by speci c standard to use the sound level meter. However, the assessment of environment is considered to be of essential importance as negative e ects of noise interferes with the length and quality of sleep, in addition acts indirectly leading to decrease of the daily performance of the human being, mainly in tasks requiring concentration. e collected data were systematized and appear in the Figure 1 .
Discussion
When the data related to daytime and night time periods of measurement were compared, reduced noise mean value was found at some points. In general, the places of (Brasil, 1978 ) the standing time in this environment could be an 8-hour working day, although it is already characterized as a situation of discomfort.
In the Carpentry (point D), higher sound level also was found on December 12 th , at 10 am, recording 89.9 dB(A).
According to the mean of the environment of 72.33 dB(A), the standing time inside it also could be an 8-hour working day, as reported in the NR 15, in a discomfort situation. Murgel (2009) have reported that exposure to noise levels above 70 dB(A) may lead to sensitive neuropsychological changes whose symptoms are increased heart and respiratory rates and high blood pressure, e ects from an alert and defense status to which the body is subjected.
Above this level the body stress increases, and at around 100 dB(A) there may be immediate loss of the hearing (Souza, 1992) .
In the remaining points, the signi cance for analysis was to increases to 55 dB (A) the speech recognition has become di cult, and when it reaches 65 dB (A) a higher vocal e ort is required. e necessary reductions in the daytime period in order to reach both the comfortable and the acceptable levels for theses environments to meet the standard, respectively, would be: in 
Conclusion
In order to measure the actual noise level from environments of the EACF the internal measurement of their rooms would be required, which was expected to occur in the summer of 2012/2013. However, on 25 February, 2012, a re destroyed part of the EACF, creating discontinuity of all the studies.
us, the data obtained and measured will serve mainly to aid in the preparation of the Reference Term that will guide the construction of new buildings that will comprise the EACF, standing out as desirable the need for more research regarding the sealing materials of environments and their contribution to isolation of the sources of noise, whether outdoors or indoors. e application of questionnaires to users for subjective assessing of the noise that points out psychological changes, as well as physical evaluations to verify the hearing thresholds of the users and the time of
